
From: Watkins, Jessica@Waterboards
To: Stuber, Robyn
Subject: RE: TTT
Date: Wednesday, April 29, 2015 9:53:23 AM
Attachments: 20150311 Pacific EcoRisk Presentation to BACWA Lab Committee.pdf

20141110 SFPUC SEP Conditional Waiver of Chronic Toxicity Accelerated Monitoring Requirements.pdf

Hi Robyn,
It was great seeing you as well! Thank you for the TTT document. I need all the toxicity help I can get.
Attached are the two documents that I promised you: (1) our conditional waiver of accelerated
 monitoring requirements at the San Francisco Southeast Plant, and (2) the Pacific EcoRisk
 presentation given to the BACWA Laboratory Committee meeting last month.
Any interesting results from the meeting with Enforcement yesterday afternoon? I’m around all day
 if you want to give me a call. And Bill will be back tomorrow from vacation if you want to
 teleconference with him and I.
Jessica

From: Stuber, Robyn [mailto:Stuber.Robyn@epa.gov] 
Sent: Wednesday, April 29, 2015 8:34 AM
To: Watkins, Jessica@Waterboards
Subject: TTT
It was great seeing you, yesterday!
Robyn A. STubeR ● (415) 972-3524
U.S. EPA REgIon 9 ● nPDES PERMITS SECTIon (WTR-2-3)
75 HAWTHoRnE STREET ● SAn FRAnCISCo, CA 94105

mailto:Jessica.Watkins@Waterboards.ca.gov
mailto:Stuber.Robyn@epa.gov
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Presentation Overview	

!  Overview of Whole Effluent Testing	



•  Cautionary Principles	



!  Confounding Factors Leading to ‘False 
Positives’ 	

•  Defined here as incorrectly identifying a sample as 


toxic when in fact it is not	
	



!  Conclusions	
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Overview of  
Whole Effluent Testing  
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!  Whole effluent toxicity testing used in the National 
Pollutant Discharge Elimination System (NPDES) 
Permits Program is guided by various testing 
manuals.	



Whole Effluent Testing	
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Typical NPDES Test Species 
Algae Invertebrates Fish 


5 







Whole Effluent Testing	
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!  Once an effluent is identified as toxic, most permits 
require accelerated monitoring, and the implementation 
of a Toxicity Reduction Evaluation (TRE) if one of the 
accelerated monitoring tests exceeds the permit limit 
for toxicity.	








Whole Effluent Testing:���
Cautionary Principle	
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!  “ Permittee and the regulator should 
distinguish very early in the process 
whether an actual toxicity event has 
occurred or whether the effluent may 
appear to be toxic but may in fact be 
the result of an unusual or invalid 
test” (Ausley et al., 2005)	



!  A detailed review of the test data and 
laboratory methods will assist in 
making this decision	








Cautionary Principle – ���
Basic Test Review	



!  Prior to proceeding with reporting that toxicity is 
present, it is imperative that the laboratory 
comprehensively review the data to confirm that 
the testing is valid	

•  Have the required test conditions been met?	

•  Did the test meet the test acceptability criteria?	

•  Were all water quality parameters within an 


acceptable range for the test species?	

•  Is the test variability (PMSD) acceptable? Below the 


EPA 10th percentile?	

•  Is the concentration response curve normal?	
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Confounding Factors 
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‘False Positives’ – Microbes	
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!  ‘False Positive’ – defined here as 
identifying an effluent as toxic 
when in fact it is not!	



!  Fathead Minnows – Pathogen 
Related Mortality	



•  Pathogen – a bacterium, virus, or other 
microorganism that can cause disease	



•  Easily observed	

•  Mitigated by clean techniques, test modification 


(i.e., increase # replicates with 2 fish per replicate), 
and/or sample treatment (e.g., UV, filtration,  
chlorination/dechlorination, and antibiotics)	








‘False Positives’ – Microbes	
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!  Ceriodaphnia dubia 	

•  Epibionts – organisms that live 


on the external surface of 
another organism 	



•  Other microbial interferences	

"  Reduced reproduction	



•  Mitigation measures:	

"  Assure that compositor 


tubing is replaced before 
each compliance monitoring 
event to avoid costly 
accelerated monitoring and 
TIEs	



!







‘False Positives’ – Lab Control Media	
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!  Lab control treatment media selection can affect the 
determination of toxicity for the Selenastrum test	
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Culture Medium EPAMH DMW (Perrier) DMW (Arrowhead) DMW 
(Evian:Arrowhead) 
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‘False Positives’ – Lab Control Well 
Above Historical Mean	
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!  Is the effluent 
identified as 
toxic due to a 
stimulated Lab 
Control 
treatment (i.e., 
significant 
effects at all test 
concentrations)? 	








‘False Positive’ – Selenastrum 
!  ‘Plating’ of algae can occur, reducing the algal count	



!  Need to re-suspend the algae to obtain a count in the 
flask	
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‘False Positive: Giant Kelp 


Embryonic gametophyte 


!  Invalid test due to elevated ocean temperatures (≥72 ºF).	



!  Method-required 60 µm filtration of samples allows for 
presence of resident organisms that can confound the test. 
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Kelp spore or resident organism 
from sample? 


Kelp spore 







Concentration Response Relationships 
Must Be Assessed 


•  All or nothing	

•  Stimulatory at low concentrations and detrimental at higher concentrations	

•  Stimulatory at low concentrations but no effect at higher concentrations	

•  Interrupted concentration response - significant effect bracketed by non-


significant effect	

•  Interrupted concentration response - non-significant effect bracketed by 


non-significant effect	

•  Significant effects only at highest concentration	

•  Significant effects at all test concentrations but flat concentration response 


curve	

•  Significant effects at all test concentrations with a sloped concentration 


response curve	

•  Inverse concentration response relationship	
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Unusual Response Curve Example	
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!  Must evaluate for procedural errors (e.g., D.O.), within 
treatment variability, and test sensitivity (PMSD).	



!  Outcome could be that the 25% effluent treatment in 
the example above is an outlier and that the NOEC 
should be 100% effluent (i.e., not toxic) versus the 
12.5% effluent (i.e., VERY toxic).	








Unusual Response Curve Example	
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!  Must evaluate test sensitivity (PMSD), unusually high control 
response, dilution water (lab vs. receiving water), and 
consider pathogen interference	



!  Be cautious to not jump to conclusions that pathogens are the 
only driver. If weight of evidence leads to pathogens, perform 
appropriate treatments (e.g., filtration, UV, chlor/dechlor, and 
antibiotics) for conclusion.	








Other Potential ‘False Positives’	
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!  Matrix interferences:	

•  Low hardness waters	

•  High hardness waters	

•  Can cause cell lysing in Selenastrum	

•  Can cause low reproduction to mortalities in 


Ceriodaphnia	

!  Basic testing errors and reporting errors	








Conclusions 
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Conclusions 
!  It is imperative that a critical evaluation of test 


data is performed to assure that an effluent 
preliminarily identified as toxic in fact is toxic 
(avoid false positives) and use appropriate ‘off 
ramps’ to avoid unnecessary accelerated 
monitoring and TIEs 
•  Assure that test data have been comprehensively 


reviewed and that the results are acceptable 
•  Assure that test interferences have been eliminated 


as causative factors for a “toxic” response 
•  Address plant operations (TRE) 
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Key Points of the State Board 
Toxicity Policy and the TST 


Statistic Related to the Laboratory	



Stephen L. Clark 	

Pacific EcoRisk	
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Toxicity Objective	

# Current objective is narrative – “no toxics in toxic 


amounts”	

# Transition to new numeric objective applied to 


monthly toxicity testing requirement	

# Regulated in permits as maximum daily effluent limit 


(MDEL) and monthly median effluent limit (MMEL)	

•  Chronic Toxicity	



"  a ≥25% effect at the instream waste concentration 
(IWC) would be deemed an unacceptable level of 
toxicity (= “fail”). 	
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TST Statistical Analysis  
!  Both the NOEC and the TST use statistical hypothesis 


testing 


!  San Francisco Bay region – EC/IC point estimates 
used for permit compliance 


!  All are fundamental statistical concepts  


!  TST assumes guilty until proven innocent. It ‘flips’ 
the hypothesis testing question 


!  Therefore, implications associated with ‘within test’ 
variability and replication are very important 
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TST Statistical Analysis  
!  ‘Within test’ variability: 
•  If test variability is high, it is possible to have less than a 


25% effect (chronic) and still result in a “fail” by the TST 


 


Variability Effects on Variability Effects on 
Statistics Statistics –– The TSTThe TST
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“failing” via the 
TST 
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TST Statistical Analysis  
!  ‘Within test’ variability: 
•  Toxicity labs should work to minimize variability 


" Staff training, QC testing, etc. 
" Dischargers should consider adopting more rigid QA 


requirements for their contract labs 
o May consider adopting NELAP approach for QA evaluation 


•  Parameters out of the control of the lab 
" Stress to organisms during shipping 
" Precision of different tests may vary 


•  Implement strategies to reduce variability – may 
include test design modification 
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Test Endpoint % Reduction S.D. Number of Replicates 


Americamysis bahia 
growth 


8 replicates 12 replicates 16 replicates 


15% 25th percentile Mostly pass Mostly pass Always pass 


50th percentile Mostly pass 
 


Mostly pass Mostly pass 


75th percentile 50/50 Mostly pass Mostly pass 


20% 25th percentile 50/50 
 


Mostly pass 
 


Mostly pass 
 


50th percentile -- 50/50 
 


50/50 
 


75th percentile -- -- 50/50 
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Does Increasing Replication Increase 
the Probability of Passing? 


-    Mostly pass – in general,  >75% probability of passing 
-  Always pass - >95% probability of passing 
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-    Mostly pass – in general,  >75% probability of passing 
-  Always pass - >95% probability of passing 


Test Endpoint % Reduction S.D. Number of Replicates 


Ceriodaphnia dubia 
reproduction 


10 replicates 15 replicates 20 replicates 


15% 25th percentile Mostly pass Always pass Always pass 


50th percentile Mostly pass 
 


Mostly pass Mostly pass 


75th percentile 50/50 Mostly pass Mostly pass 


20% 25th percentile Mostly pass 
 


Mostly pass 
 


Mostly pass 
 


50th percentile 50/50 50/50 
 


Mostly pass 
 


75th percentile -- 50/50 50/50 
 


Does Increasing Replication Increase 
the Probability of Passing? 
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-    Mostly pass – in general,  >75% probability of passing 
-  Always pass - >95% probability of passing 


Test Endpoint % Reduction S.D. Number of Replicates 


Oyster, Mussel, 
Urchin, and Sand 


Dollar Development 
tests 


5 replicates 7 replicates 10 replicates 


15% 25th percentile Always Pass Always Pass Always pass 


50th percentile Always Pass 
 


Always Pass Always Pass 


75th percentile Mostly Pass Always Pass Always Pass 


20% 25th percentile Always Pass 
 


Always Pass Always Pass 


50th percentile Mostly Pass Always Pass Always Pass 


75th percentile 50/50 Mostly Pass Mostly Pass 
 


Does Increasing Replication Increase 
the Probability of Passing? 







EPA/Tetra Tech Guidance 
!  Where beneficial, increase the number of test replicates 


in each test treatment (e.g., Control and IWC) above the 
minimum required 


•  Two factors affect this decision: 
" How small of an effect is typically observed when testing 


the sample? 
" How low is the lab’s within-test CV for the test endpoint 


of interest? Happy if at the EPA 50th percentile. 
•  Further recommending doubling the number of replicates 


should be sufficient with not much additional benefit beyond 
doubling 


!  Select laboratories with QA/QC practices that contribute  
to increased within-test precision 30 







Monitoring and Reporting Requirements 
!  What are the implications of a “failed” routine 


compliance test?  


•  Accelerated Monitoring Requirements for exceeding 
the MDEL or MMEL 
" At a minimum, discharger is to initiate two, full dilution 


chronic toxicity tests conducted within the the month 
that the compliance test was initiated  


" Dilution series test will include the IWC and four 
concentrations 


" A chronic test that fails at the IWC and exhibits ≥ 25% 
reduction requires the initiation of a TRE 
o Discharger must submit a TRE Work Plan to the Water 


Board 
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Conclusions 
!  State Board Toxicity Policy 
•  TST statistical analysis of the data will be required 


" Automatically fails if >25% reduction in organism 
response compared to Control 


" Rewards high precision testing (and high precision test 
methods) 


" May benefit from increased replication 


•  Minimum – test at IWC and Control 
•  If contracting out work, select a lab with a 


stringent QA program (e.g., NELAP) 
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Sent by email 
 
 November 10, 2014 
  CIWQS Place 256499 
 
City and County of San Francisco 
San Francisco Public Utilities Commission / Wastewater Enterprise 
Southeast Water Pollution Control Plant 
ATTN: Amy Chastain, achastain@sfwater.org   
750 Phelps Street 
San Francisco, CA 94124 
 
Subject: Conditional Waiver of Chronic Toxicity Accelerated Monitoring Requirements,  
  NPDES Permit CA0037664, Order R2-2013-0029 
 
Dear Ms. Chastain: 


This letter conditionally waives the chronic toxicity accelerated monitoring required pursuant to 
Attachment E, Provision V.B.1.c.ii, of the NPDES permit provided the conditions described herein 
are met. This conditional waiver is based on evidence the San Francisco Public Utilities 
Commission (SFPUC) provided demonstrating that accelerated monitoring data would not provide 
useful information.  
 
Background 
The Southeast Water Pollution Control Plant has a long record of compliance with the permit’s 
narrative chronic toxicity effluent limitation, and, until recently, chronic toxicity test results have 
not triggered accelerated monitoring. SFPUC conducted semiannual chronic toxicity monitoring 
using the echinoderm larval development test from January 2003 through October 2014. However, 
prior to the October 1, 2013, effective date of the current permit, SFPUC treated all samples with 
zeolite to remove ammonia.  
 
The current permit does not allow use of zeolite prior to testing because other contaminants, such as 
cationic metals and non-polar organic compounds (e.g., pyrethroids), could also be removed. Since 
October 2007, SFPUC has conducted simultaneous chronic toxicity tests with zeolite-treated and 
untreated effluent and with ammonia added back after zeolite treatment. The results indicate that 
chronic toxicity tests without ammonia removal regularly exceed accelerated monitoring triggers.  


In a letter and report dated May 22, 2014, SFPUC requested to continue to use zeolite to remove 
ammonia from its effluent prior to chronic toxicity testing. SFPUC submitted an updated report 
incorporating its June 2014 chronic toxicity test results with its July self-monitoring report.  


We concur that un-ionized ammonia is responsible for the toxicity observed to date. This 
concurrence is based on the following evidence: 
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1. For each semiannual compliance test from October 2007 to June 2014, simultaneous chronic 
toxicity tests conducted with zeolite-treated and untreated effluent demonstrated a direct 
relationship between un-ionized ammonia concentrations and chronic toxicity.  


 
2. The salinity requirements of the echinoderm larval development test raise the pH of the test 


water to approximately 7.8-8.0, compared with the effluent pH of approximately 6.8. The 
permit allows for the pH to be controlled to the level of the effluent sample, but this is 
impractical due to the buffering capacity of seawater used to adjust the effluent to proper 
salinities for echinoderms. At these higher pH values, un-ionized ammonia concentrations 
increase to levels known to be toxic to echinoderm larvae.  


 
3. Ammonia add-back experiments conducted in March and April 2014 add to the weight-of-


evidence that the observed toxicity is due to un-ionized ammonia concentrations at test 
conditions. Chronic toxicity tests were conducted on effluent, zeolite-treated effluent, and 
zeolite-treated effluent with ammonia “added back” at the concentration measured in the 
effluent. The observed toxicity in the add-back sample was very similar to that of the untreated 
effluent, indicating that zeolite did not remove contaminants other than ammonia. 


4. SFPUC conducted experiments in April and May 2014 to specifically evaluate whether zeolite 
removes toxic metals. Test results indicated that toxic metal concentrations were generally not 
reduced, and could increase, in zeolite-treated effluent. 


Conditions of Waiver to Accelerated Monitoring 
We recognize that there is no practical way to control pH during the test. Based on the evidence 
presented herein, monthly chronic toxicity effluent monitoring is unnecessary since it would not 
provide useful information. Therefore, the requirement to perform accelerated monitoring is hereby 
waived provided the following conditions are met for each round of semiannual monitoring: 


1. Only non-zeolite-treated results shall be used for effluent limit compliance purposes and for 
calculating average or maximum monthly values reported in self-monitoring reports; 


  
2. Effluent limitations for total ammonia are not exceeded; 
 
3. SFPUC shall also conduct chronic toxicity testing using zeolite-treated effluent in parallel with 


semiannual chronic toxicity testing; the results of these zeolite-treated effluent must not exceed 
either a three-sample median of 10 TUc or a single-sample maximum of 20 TUc;  


 
4. SFPUC shall continue to use the clinoptilolite form of zeolite because it is more selective for 


ammonia than other forms of zeolite; 
 
5. Beginning on January 1, 2015, SFPUC shall also conduct ammonia add-back testing at 


10 percent effluent in parallel with semiannual chronic toxicity testing;  the results of these 
“add-back” tests must show toxicity similar to the untreated effluent tests to confirm that zeolite 
has not removed contaminants other than ammonia; and 
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6. Zeolite-treated test results and ammonia add-back test results shall be reported in addition to 
untreated test results in self-monitoring reports, to include a comment describing the sample 
treatment, with EDF/CDF data upload or by manual entry to CIWQS.  


 
Accelerated monitoring becomes automatically reinstated should there be deviation from any of the 
conditions stated above. We also reserve the right to instruct SFPUC to initiate accelerated 
monitoring at any time.  
 
If you have any questions regarding this matter, please contact Jessica Watkins at (510) 622-2349 
or by email at jessica.watkins@waterboards.ca.gov. 
 
  Sincerely, 
 
 
 
 
 
  Bruce H. Wolfe 
  Executive Officer 
 
Copy (sent by email): 


Robyn Stuber, U.S. EPA, Region 9, stuber.robyn@epa.gov 
Laura Pagano, SFPUC, lpagano@sfwater.org  
Patrick Conroy, SFPUC, pconroy@sfwater.org
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